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IV. RESEARCH NOTES 
CSIRO , DIVISION OF PLANT INDUSTRY Australia 
P .O. Box 1600 
Canberra, A. C.T. 
AUSTRALIA 
1) Wild perennial Glycine species as genetic resources for soybean improvement. 
The soybean genus Glycine is currently divided into two subgenera, Gly-
cine and Soja (Hymowitz and Newell, 1981). The subgenus Soja includes soybean 
(G . max) along with its annual wild progenitor (G. soja), with which soybean 
can be readily crossed. The o ther subgenus, Glycine , contains at least seven 
perennial wild species, all of which occur in Australia. The five diploid 
species , Glycine latifolia, G. latrobeana, G. canescens, G. clandestina and 
G. falcata (all 2n = 40), occur only in Australia, whereas G. tabacina (2n = 
40, 80) and G. tomentella (2n = 38, 40, 78, 80) are more widespread. All 
cytological races of these two species occur in Australia, diploid G. tomen-
tella (2n = 40) occur in Papua New Guinea, and tetraploid strains of both 
species are found in South Pacific Islands, Philippines, Taiwan, and Southern 
China. 
Because of the continent-wide distribution of the subgenus, and their 
presence in a wide array of habitats, these species possess many characteris-
tics which could be economically important if transferred to soybean. These 
include drought and cold tolerance, apparent day-length insensitivity and dis-
ease resistance, especially resistance to soybean leaf rust (Phakopsora pachy-
rhizi) . This pathogen causes serious yield losses in Asia and Australia, yet 
current sources of resistance within G. max are very limited . In 1975, the 
Division of Plant Industry, CSIRO, began a research program to collect , study , 
and exploit the potential resources in the wild perennial species . The re-
cent results of some aspects of this program are sunnnarized below. 
1) Interspecific hybridization between soybean and its wild perennial 
relatives 
A key step to using the genetic resources of the wild species is to 
obtain crosses between the perennials and the cultivated annuals . Until 
recently, such crosses had invariably aborted, usually because the hy-
brid endosperm failed to develop. Now, however, hybrid plants have been 
produced by in vitro culture of the hybrid embryos obtained by pollinat-
ing complex wild amphiploids with soybean pollen (Brou~ et al., 1982), 
or by using tetraploid G. tomentella pollen on soybean (Newell and Hymo-
witz, 1982). Such plants are sterile with highly irregular meiosis . 
They are perennial and r eadily propagated vegetatively. 
The hybrids obtained in Canberra were produced from crosses between 
cultivars ' Lincoln' or 'Hark' with the synthetic amphiploid (2n = 78) 
of two wild species [Glycine tomentella (2n = 38) x G. canescens (2n = 
40)) . The plants had 59 chromosomes; one genome from each of the three 
contributing species . They expressed resistance to soybean leaf rust 
inherited from the G. canescens parent. 
The chromosome number of the hybrid has been doubled using colchi-
cine . However, this step did not restore significant pollen fertility, 
although occasional fertile grains were seen. No selfed seed has been 
obtained. Examination of meiosis in pollen mother cells in the doubled 
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hybrid revealed a high frequency of multivalent associations. Indeed, 
the pollen fertility of the amphiploid wild parent was incomplete (70%) 
and the selfed seed set was erratic. Meiosis in the wild amphiploid also 
showed multivalent associations. Extensive efforts at backcrossing the 
doubled hybrid using wild or soybean pollen have so far failed to produce 
pods. The pollen fertility of the hybrids was then tested at three dif-
ferent temperature regimes and two daylengths, but with no significant 
improvement after six weeks. 
The fertility problems encountered with this first hybrid have 
given added impetus to the program of crossing soybean with other wild 
accessions. Hybrid plants in culture have been obtained from at least 
four other diverse wild species, and these are being established in the 
glasshouse. 
2) Systematic relationships within the subgenus Glycine 
Crossing relationships among and within the perennial species of 
Glycine have been studied to understand the evolutionary history of the 
genus, and to develop pathways for transferring useful characters from 
any of the more distant wild species to soybean itself (Braue et al . , 
1979). Putievsky and Braue (1979) reported the meiosis in five inter-
species crosses, and Newell and Hymowitz (1983) confirmed and extended 
their results including a new interspecific combination. We are now to 
report on twelve new hybrid combinations among eight perennial species 
(Grant et al . , 1984). These data, together with those of the two pre-
vious studies, showed the close genomic relationships among the diploid 
species G. canescens, G. clandestina, G. latrobeana, and the euploid 
tetraploid G. tomentella . Distant from this group of species is a sec-
ond branch which includes the diploids G. latifolia, and an undescribed 
species G. "reducta" . The diploid G. tomentella (2n = 38, 40) appeared 
to be intermediate between these two branches. Interspecies hybrids us-
ing either the diploid species G. falcata, or the tetraploid G. tabacina 
have so far been achieved only with members of the G. canescens-related 
group , from which both species are very distant. Their close relatives 
are , therefore , presently unknown. 
3) Host- pathogen relationships between soybean leaf rust and Glycine 
species 
Surveys of accessions of perennial Glycine species for reaction to 
an isolate of Phakopsora pachyrhizi (Burdon and Marshall, 1981) have 
demonstrated that the wild species displayed considerable diversity for 
resistance to this pathogen . More recently, eight new isolates were 
ob tained from the soybean fields from coastal New South Wales and Queens-
land . They were tested for pathogenicity on a wide range of wild Gly-
cine accessions (Burdon and Speer, 1984). The results revealed the ex-
istence of six pathotypes of the rust fungus, and, simultaneously , al-
lowed the definition of a differential set of Glycine accessions which 
can be used to classify any new isolate according to pathotype . Such a 
set of lines was until now entirely lacking for this pathogen because of 
t h e very low levels of resistance generally found within G. max. The 
newly designated lines will now allow a study of the genetic basis of re-
sistance and, more generally, the coevolution of host and pathogen in 
natural conununities . 
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